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Cincinnati's surface water treatment plant was upgraded in 1995 to include deep bed
carbon filtration. This process removes organic contaminants found in Cincinnati's
source, the Ohio River. The treatment plant (1) and untreated water storage (2) are
shown in the foreground. The intake (3) is shown on the opposite bank of the river.
The city and elevated finished-water storage tanks can be seen in the background.
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"

New York City's recently completed Van Cortlandt Park valve chamber
regulates the flow of water into the city. The chamber houses 34 valves with a
total capacity of over 1 billion gallons per day.
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Dean Chaussee

This partially demolished million gallon elevated storage tank had exceeded its
useful service life. Needs Survey respondents reported that elevated tanks of
this size would cost an average of 31 million.




Executive Summary

The nation’s 55,000 community water systems must make
significant investments to install, upgrade, or replace infra-
structure to ensure the provision of safe drinking water to their
243 million customers. This first-ever national survey estimates
that these systems must invest a minimum of $138.4 billion
overthe next 20 years. Of this total, $12.1 billion is needed now
to meet current Safe Drinking Water Act (SDWA) requirements.

ver the past two years, the U.S.

Environmental Protection

Agency (EPA) has sponsored a
national survey of drinking water
infrastructure needs. In this unprec-
edented study, 4,000 community water
systems documented their infrastruc-
ture improvement needs for the next
20 years.

SDWA Need

The current Safe Drinking Water Act
(SDWA\) need totals $12.1 billion."
Current SDWA needs are capital
costs for projects needed now to
ensure compliance with existing
SDWA regulations.

Treatment for microbiological
contaminants under the SDWA
accounts for $10.2 billion—about

84 percent of the current SDWA
need. Microbiological contaminants,
regulated under the Surface Water
Treatment Rule (SWTR) and Total
Coliform Rule (TCR), can lead to

" This figure is comparable to the capital needs
estimate from the 1993 Chafee-Lautenberg
Report to Congress.

gastrointestinal illness and, in
extreme cases, death. The SWTR
and TCR need is for construction of
new infrastructure at systems not
now in compliance and for replace-
ment of existing infrastructure that
no longer functions adequately. In
addition to the need associated with
the SWTR and TCR, almost $0.2 bil-
lion is needed to meet standards for
nitrate, which causes acute health
effects in children, and $1.7 billion is
needed for contaminants that pose
chronic health risks.

It is important to note that the
current need attributable to the
SDWA is overstated. SDWA projects
often include components that are
not required for compliance but are
undertaken at the same time to
realize savings in design and
building costs. Another

component of the need would
exist even in the absence of the
SDWA because of State and
local requirements and
communities' efforts to provide
a consistent level of water
quality.

The Drinking Water
Infrastructure Needs Survey
is intended to meet the
requirements of Sections
1452(h) and 1452(i)(4) of the
Safe Drinking Water Act.
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In addition to the $12.1 billion
needed now to comply with the
SDWA, $4.2 billion will be needed
through the year 2014 for infrastruc-
ture replacement or improvement to
comply with existing SDWA
regulations.

Another $14.0 billion will be needed
for proposed regulations that will
protect against microbiological
contaminants and disinfection
byproducts.

An additional $35.7 billion is needed
for replacement of distribution
piping that poses a threat of coliform
contamination. Approximately

$22.3 billion of this total is needed
now. Distribution piping replace-
ment is categorized as a SDWA-
related need because the monitoring
required under the TCR helps to
identify problems in the distribution
system. However, these problems
would exist in the absence of TCR
monitoring and would eventually

Exhibit ES-1: Total 20-Year Need by System Size

(in billions of Jan. '95 dollars)

System Size Total Need

Large Sy.stems $58.5
(serving more than 50,000 people)

Medium Systems $41.4
(serving 3,301 to 50,000 people) )

Il

Sma SYstems $37.2
(serving 3,300 and fewer people)

American Indian and $1.3
Alaska Native Systems '

Total $138.4

degrade water quality to the extent
that problems would be detected
without the TCR.

Total Need

The total infrastructure investment
need is large—$138.4 billion. As
shown in Exhibit ES-1, the largest
share of the need, $58.5 billion, is for
infrastructure improvements at large
water systems. Medium and small
water systems also have substantial
needs at $41.4 billion and $37.2 bil-
lion. American Indian and Alaska
Native water systems have needs
totaling $1.3 billion. The total need
includes the SDWA need.

Over $76.8 billion is for infrastruc-
ture improvements that are needed
now to protect public health.
Projects for these improvements are
defined as current needs. Current
needs include projects such as
source, storage, treatment, and
water main improvements necessary
to minimize the risk of contamina-
tion of water supplies.

The remaining $61.6 billion is for
future needs, which are projects
designed to provide safe drinking
water through the year 2014. Future
needs include projects to replace
existing infrastructure. A portion of
the future need is for proposed
regulations.

The estimate of total need is
conservative. Many systems were
unable to identify all of their needs
for the full 20-year period. In some
cases, systems were not able to
provide documentation for all of
their identified needs. In addition,
the survey examined only the needs
of community water systems; non-
community water systems, such as
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schools and churches with their own
water systems, were not included.
Needs associated solely with future
growth were also excluded from this
survey.

Categories of Need

The single largest category of need
is installation and rehabilitation of
transmission and distribution
systems. As shown in Exhibit ES-2,
the total 20-year need for this
category is $77.2 billion.

Sound transmission and distribution
systems are critical to protecting the
public from contaminants that cause
acute illness. Deteriorated distribu-
tion piping can allow water in the
distribution system to become
contaminated and can lead to
interruptions in water service.
Transmission line failure can lead to
interruptions in treatment and water
service. Most needs in this category
involve the replacement of existing
pipe. In some cases, wooden mains
that have been in service for more
than 100 years must be replaced. In
other instances, pipe that is severely
undersized, or that has exceeded its
useful service life, must be replaced.
Such pipe often leaks and is prone to
high rates of breakage, which can
lead to contamination.

Treatment needs constitute the
second largest category of need. The
total 20-year need for this category is
$36.2 billion.

All surface water and a significant
percentage of ground water must be
treated before it can be considered
safe to drink. Over half of all
treatment needs ($20.2 billion) are to
reduce the threat from contaminants
that can cause acute health effects.

One in every four systems needs to
improve its treatment for these
contaminants. In addition, treatment
infrastructure must be installed,
upgraded, or replaced to improve
treatment for contaminants that pose
chronic health risks, or for contami-
nants that cause taste and odor or
other aesthetic problems.

Storage needs are the third largest
category of need. The total 20-year
need for this category is $12.1 billion.

Storage ensures the positive water
pressure necessary to prevent
contaminants from entering the
system. Storage also provides water
during periods of peak usage.
Storage facilities require periodic
rehabilitation to ensure their
structural integrity and to prevent the
entry and growth of microbiological
contaminants.

Exhibit ES-2: Total 20-Year Need by Category

(in billions of Jan. '95 dollars)

Source
$11.0 (8%)
Treatment
$36.2 (26%)

Other
$1.9 (1%)

Transmission
and Distribution
$77.2 (56%)

Storage
$12.1 (9%)
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Need

The fourth category of need is
source rehabilitation and develop-
ment. The total 20-year need for this
category is $11.0 billion.

Source rehabilitation and develop-
ment is necessary for systems to
continue to provide an adequate
quantity and quality of drinking
water.

An additional $1.9 billion in need is
categorized as “other.” These needs
include projects to protect water
systems against earthquake damage,
automate treatment plant opera-
tions, and improve laboratory
facilities.

Unique Needs of Small
Systems

Of the nation’s 55,000 community
water systems, approximately 46,500
are small systems which serve up to
3,300 persons each. There are small
systems in every State, and together
they serve about 10 percent of the
nation’s population.

Exhibit ES-3: Average 20-Year Per-Household Need

Large

(Total need in Jan. '95 dollars)

Medium

$43,500

Alaska
Native

American
Indian

Small

Systems

The total need facing these systems is
$37.2 billion, about 27 percent of the
total national need. Exhibit ES-3 shows
per-household need by system size.
Customers of small systems face a
particularly heavy burden because
these systems lack economies of scale.
As a result, their average per-house-
hold costs are significantly higher than
those of medium and large systems.

American Indian and Alaska
Native Systems

Estimated needs for the 884 American
Indian and Alaska Native systems total
$1.3 billion over 20 years. American
Indian and Alaska Native systems have
a small total need compared to
systems regulated by the States, but
their need is significant in terms of
household cost and impact on public
health and quality of life. Per-house-
hold needs are high for the customers
of these systems — they average
$6,200 for American Indians and
$43,500 for Alaska Natives over the
20-year period covered by the survey.

More than 98 percent of American
Indian and Alaska Native water
systems are small. These systems
share challenges common to most
small systems.

American Indian and Alaska Native
systems are often located in arid
regions, where water sources are
difficult to obtain. Natural conditions
such as permafrost can make construc-
tion very expensive. Many small
systems minimize costs by joining with
other water systems. But since
American Indian and Alaska Native
water systems are often remote, this
option is rarely available to them. They
must find, treat, and distribute their
own water.
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Households Not Served by
Community Water Systems

This survey does not address the
needs of the approximately 16 million
households not served by community
water systems. Many of these house-
holds have safe sources of running
water, but an undetermined number do
not. Some households that lack safe
running water are close to existing
community water systems, and some
survey respondents estimated costs for
connecting this type of household.

Six billion dollars is a partial estimate
for providing water to households that
do not have a safe source of drinking
water. Unfortunately, connecting to an
existing community water system is
not an option for all such homes.
Further study is necessary to deter-
mine the full scope of this problem.

Methodology

The Drinking Water Infrastructure
Needs Survey was a joint effort of the
nation’s drinking water utilities, State
drinking water regulatory agencies,
representatives of American Indians
and Alaska Natives, the Indian Health
Service (IHS), and EPA. The survey
benefited from the unanimous support
of every organization representing
drinking water utilities.

The survey included community water
systems from every State, Puerto Rico,
the District of Columbia, the Virgin
Islands, American Samoa, the Northern
Mariana Islands, and Guam, as well as
American Indian and Alaska Native
systems. The survey’s scope ranged
from systems serving more than

15 million people to those serving only
25. Urban and rural water systems,
both publicly and privately owned,
were surveyed.

Of the 794 large water systems, which
serve more than 50,000 people, 784
participated through a mail survey. All
systems serving more than 110,000
people responded to the survey. Of the
6,800 medium systems serving a
population of 3,301 to 50,000, a
random sample of 2,760 systems was
drawn. Ninety-three percent of these
systems responded to the mail survey.
To ensure an accurate estimate of
infrastructure needs for the 46,500
small systems nationwide, drinking
water professionals made on-site
determinations of need for 537 sys-
tems serving 3,300 or fewer people.
The small system needs assessment
covered every State. The results of the
statistical surveys were extrapolated to
estimate needs for small and medium
community water systems.

Wisconsin Department of Natural Resources
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All 15 medium American Indian
systems responded to the question-
naire. Of the 869 small American Indian
and Alaska Native systems, needs were
assessed for 77 representative
systems. Needs for these sampled
systems, in conjunction with IHS data,
were used to derive needs for Ameri-
can Indian and Alaska Native systems.

EPA and State drinking water regula-
tors thoroughly reviewed each
system’s estimates and supporting
documents to ensure the validity and
accuracy of the proposed projects and
associated costs. The most common
sources of documentation were capital
improvement plans and engineers’
estimates.

A distribution main break resulted in extensive damage to
this Brooklyn street.

Conclusions

Community water systems need to
invest significant amounts of money in
infrastructure improvements if they are
to continue providing water that is safe
to drink. Much of the nation’s drinking
water infrastructure suffers from long-
term neglect and serious deterioration.
Recent events—including waterborne
disease outbreaks and extended boil-
water notices in major cities—have
focused national attention on the
dangers associated with contamination
of public water supplies. Current needs
for minimizing health threats from
microbiological contaminants—those
needs associated with the SWTR and
the TCR—are especially critical.

Water systems around the country
must make immediate investments in
infrastructure to protect public health
and ensure the availability of safe
drinking water.
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This dug well is vulnerable to contamination from nearby farming
and grazing. After rainfall, water from the well is cloudy and often
contains microbiological contaminants. Water from this well must

be filtered and disinfected before it can be considered safe to drink.
The bottles contain water taken from the well after rainfall.



Giardia and Giardiasis Edited by: Stanley Erlandsen and Ernest Meyer, 1985

Scanning electron micrograph of the pathogen Giardia lamblia in the trophozoite stage of its life
cycle. Giardia is a microbiological contaminant that can cause acute illness. About 84 percent of
current SDWA need is to protect against microbiological contaminants.




Findings

ommunity water systems

nationwide face significant

infrastructure needs to protect
public health and ensure the availabil-
ity of safe drinking water. This section
of the report presents the estimated
capital costs for SDWA compliance and
the total 20-year infrastructure need. It
also describes the infrastructure need
by category and discusses how the
need impacts each system size. The
section discusses needs for American
Indian and Alaska Native water
systems. Appendix B contains a
detailed breakdown of the need.

Need for Compliance

Community water systems nationwide
need $12.1 billion now for compliance
with the SDWA. Eighty-four percent of
this need is to protect against micro-
biological contaminants that pose an
acute health risk.

The current need attributable to the
SDWA is overstated. SDWA projects
often include components that are not
required for compliance but are
undertaken at the same time to realize
efficiencies in operation as well as
savings in design and building costs.
For instance, a state-of-the-art
computerized system for monitoring
and control of operations in the entire
system may be included in a project for
a new filter plant. Only the filter plant—
and the component of the computer
system used for the filter plant—is a
SDWA need, but the Needs Survey is
likely to have recorded the need for

both as one SDWA project. Another
component of the need would exist
even in the absence of the
SDWA because of State and
local requirements and
communities' efforts to provide
a consistent level of water
quality.

The Drinking Water Infrastructure
Needs Survey places the current
Safe Drinking Water Act need at
$12.1 billion.

In addition to the $12.1 billion
needed now for SDWA
compliance, $18.2 billion is a future
need to maintain compliance over the
next 20 years. Taken together, the
largest portion of the current and
future SDWA need is for installing or
upgrading filtration plants to treat for
microbiological contaminants. Projects
to install or upgrade storage tanks or
transmission lines for disinfectant
contact time are also included. Other
SDWA needs include projects to
address exceedances of EPA safety
standards for nitrate, which has an
acute health effect, or for contaminants
that cause chronic health effects.

Community water systems have an
additional current need of $22.3 billion
and a future need of $13.5 billion for
replacing deteriorated distribution
piping. These needs are categorized as
SDWA-related because the monitoring
required under the TCR helps to
identify problems in the distribution
system. However, these problems
would exist even in the absence of TCR
monitoring and would eventually
degrade water quality and service to
the extent that problems would be
detected without the TCR.
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Total 20-Year Need

Drinking water infrastructure needs for
the nation's community water systems
total $138.4 billion. Of this total,

$76.8 billion is for current needs to
protect public health. Current needs
are projects to treat for contaminants
with acute and chronic health effects
and to prevent contamination of water
supplies. A portion of these needs are
for SDWA compliance.

Of the $138.4 billion total, $61.6 billion
is for future need. Projects for future
need are designed to provide safe
drinking water through the year 2014.
Future needs include projects for
replacing infrastructure and for the
Disinfectants and Disinfection
Byproducts Rule (D/DBPR), the
Enhanced Surface Water Treatment
Rule (ESWTR), and the Information
Collection Rule (ICR).

The needs in this report are conserva-
tive because many systems were not
able to identify all of their needs or
document them well enough to meet
the survey's criteria. In addition, needs
for non-community water systems are
not included. Needs associated solely
with future growth were not included
in this survey.

Exhibit 2 shows the total infrastructure
need by category and water system
size. Exhibit 3 shows need on a State-
by-State basis.

Exhibit 2: Total 20-Year Need

Total Need (in billions of Jan. '95 dollars)
System Size Transmission
and Treatment Storage Source Other Total
Distribution
Large Systems
(serving more than $30.5 $17.2 $3.5 $5.6 $1.6 $58.5
50,000 people)
Medium Systems
(serving 3,301 to $22.2 $12.0 $4.2 $2.8 $0.3 $41.4
50,000 people)
Small Systems
(serving 3,300 and $23.8 $6.7 $4.2 $2.5 $0.04 $37.2
fewer people)
American Indian and
Alaska Native $0.6 $0.3 $0.3 $0.1 $0.03 $1.3
Systems
Total $77.2 $36.2 $12.1 $11.0 $1.9 $138.4

Note: Numbers may not total due to rounding.
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Exhibit 3: Overview of Need by State’

‘ District of
Columbia

20-year need in millions of
Jan. '95 dollars

- Less than $1,000
- $1,000 - $1,999

- $2,000 - $2,999
$3,000 - $10,000
- More than $10,000

oEECOE

S= American Samoa *

s Guam*

Northern Mariana Is. *

T Needs for American Indian and Alaska Native water systems are not included in this exhibit.
Not to scale * The need for American Samoa, Guam, the Northern Mariana Islands, and the Virgin Islands is less than $1 billion each.
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Montauk Services Inc.

Tuberculation is a condition that affects the interior of pipes in many
water systems. Tuberculation can decrease water quality and leads to
loss of energy and capacity.

Total Need by Category

There are four major categories of
need: transmission and distribution,
treatment, storage, and source.

Exhibit 2 (on page 8) shows the need
by category. A portion of each category
is attributable to the SDWA.

Transmission and Distribution.
Transmission and distribution needs
account for $77.2 billion, more than
half of the total need for community
water systems. Deteriorating distribu-
tion infrastructure threatens drinking
water quality and can cause violations
of the SDWA. Even in systems with
excellent treatment, leaking pipes can
lead to a loss of pressure and cause
back-siphonage of contaminated water.
Leaks also waste water and energy as
treated water escapes from the
distribution system. Deteriorating
transmission and distribution infra-
structure is common throughout the
nation, particularly in older systems.

Back-Siphonage

Water mains are pressurized to deliver water to residents and to
keep contaminants from entering the water system. Systems can
lose pressure or even experience a partial vacuum during fire
flows, repairs, or line breaks. Loss of pressure is dangerous
because it can lead to back-siphonage, where contaminants are
drawn into the water system through leaks. The danger becomes
greater as the condition of the pipe becomes worse, allowing more
leaks and more opportunities for the water to be contaminated.
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Dan Fraser

Transmission and Distribution Needs—Three Examples

Niagara Falls, NY—During World
War Il, the federal government
installed approximately 8 1/2 miles of
“victory pipe” as large diameter
transmission and distribution mains to
ensure a reliable water supply for
defense industries in the city. Because
of demand for metal during the war,
this pipe is thin-walled and prone to
frequent and costly line breaks. The
deteriorating victory pipe constitutes
only 3 percent of the total pipe in the
city, but claims one quarter of the city’s
expenditures for water main repair and
replacement. Breaks and leaks in the
victory pipe could lead to microbiologi-
cal contamination of the water supply
and seriously threaten public health.

Butte, MT—Butte was developed as a
mining community in the late 1800’s
and much of the infrastructure that was
installed then remains in place today.
The distribution system was con-
structed primarily of 6-inch diameter
thin-walled steel pipe. Some wooden
pipe was also used, but most of it has
been replaced. While 30,000 feet of the
steel pipe has been replaced, the water
system estimates that an additional
100,000 feet is still in service. A four
person “leak gang” works six days a
week in Butte, fixing up to 600 leaks
and breaks per year.

Huntington, IN—In December 1995,
city residents were forced to boil their
water for a week when a city water
main broke. The 7-foot crack in the
main caused businesses and schools in
the area to close temporarily.

Three members of the Butte,
Montana leak gang.
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Carrie Hancock, C.H. Diagnostics

Scanning electron micrograph of the pathogen Giardia lamblia in
the cyst stage of their life cycle. Giardia is one microbiological
contaminant found in surface waters throughout the country.

Treatment. Treatment is the second
largest category of need, representing
$36.2 billion (26 percent) of the total
infrastructure need for community
water systems.

About $20.0 billion is needed for
treatment of microbiological contami-
nants which can cause acute health
effects. These contaminants are usually
associated with gastrointestinal illness
and, in extreme cases, death. They can
strike in a matter of hours or days. To
minimize the risk of microbiological
contamination, 35 percent of systems
that use surface water sources need to
install, replace, or upgrade filtration
plants.

A smaller portion of the treatment
need, approximately $0.2 billion, is
associated with nitrate. Nitrate poses
an acute health threat. High levels can
interfere with the ability of an infant’s
blood to carry oxygen. This potentially
fatal condition is called “blue baby
syndrome.”

Almost $10.7 billion is needed for
treatment of contaminants with chronic
health effects. These effects include
cancer and birth defects. The largest
needs among contaminants with
chronic health effects are treatment for
byproducts of disinfection and for lead.
Some disinfection byproducts are toxic
and some are probable carcinogens.
Exposure to lead can impair the mental
development of children.

Another $5.3 billion is needed for
treatment of secondary contaminants.
Secondary contaminants affect the
taste, odor, and color of water.
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The Costs of Failed Treatment—Three Examples

Washington, DC—In 1993, the DC
metropolitan area experienced a
decrease in source water quality that
coincided with operational problems.
Water not meeting federal standards
entered the distribution system. The
problem was

Boiling Tap Water
Purchase Bottled Water

Purchase Safe Ice*
Costs to Hospitals
Costs to Restaurants
Total

Cost of the DC Boil Notice
(Estimated in '93 dollars)

Purchase Alternative Beverages

* And other water-based products

identified and
EPA and the
State of
Virginia
$7,000,000 issued a boil-
$8,000,000 water notice
$3,340,000 to area
$4,000,000 residents,
$126,500 preventing
$1.484.800 any reported
$23,951,300 cases of
illness. But
the lapse in
treatment did

carry a cost.
According to conservative estimates,
the four-day boil notice cost the city
and its residents approximately
$24 million and inconvenienced
residents and tourists who were forced
to find alternative sources of drinking
water.

Dan Fraser

Pressure filters at Ethete

Milwaukee, WI—In 1993, Milwaukee
experienced a decrease in treated
water quality similar to that in
Washington, DC. The consequences for
residents of Milwaukee, however, were
far more serious than for residents of
Washington. Contamination in the
Milwaukee water supply led to over
400,000 reported cases of illness and
some 100 deaths. Milwaukee has since
upgraded its filtration facilities.

Ethete, WY—This small American
Indian community uses direct pressure
filtration to treat a surface water source
which deteriorates in quality during
spring run-off. The existing plant,
though well-maintained and
well-operated, is unable to treat the
highly turbid water adequately, and the
community must issue boil-water
orders for extended periods of time
during the spring and summer. The
community has considered alternative
ground water sources, but this option
is not feasible because of quality and
quantity problems. Therefore, the
community needs to build a more
appropriate treatment plant for the
existing surface water source.




14

Findings

Drinking Water Infrastructure Needs Survey

Dan Fraser

This rural midwestern well is poorly located. Grazing and farming
around the well house pose a threat through microbiological and
nitrate contamination.

Storage. Projects to build new storage
or rehabilitate existing facilities
constitute $12.1 billion, or 9 percent of
the total need. Storage is critical
because it ensures the positive water
pressure necessary to prevent
contaminants from entering the
system. It also provides water for
periods when demand exceeds the
capacity of source and treatment
facilities. Two-thirds of water systems
reported a need for improvements to
storage facilities.

Storage needs usually include building
or repairing conventional tanks.
Another significant need is associated
with uncovered finished-water
reservoirs. These large reservoirs are
vulnerable to contamination. Covering
these reservoirs is a priority for most
cities that have them.

Source. Needs for source rehabilita-
tion or development account for more
than $11.0 billion, or 8 percent of the
total need. Source development is a
small portion of the total need, but an
important step in the provision of safe
drinking water and compliance with
the SDWA. Poor-quality source water
can threaten public health and force a
system to use expensive treatment.

Adequate source quantity is also an
important consideration. A source
must meet demand on a hot summer
day or during fire flow to prevent back-
siphonage of contaminated water.
Back-siphonage results from low
pressure in the distribution system.
Source needs range from huge new
surface water reservoirs for large
metropolitan areas, such as Los
Angeles, to new wells for very small
systems.
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Storage and Source Needs—Two Examples

Metropolitan Boston, MA—Many
systems reported needs for covering
reservoirs used to store finished
water—water that is ready for human
consumption. Uncovered reservoirs
can be contaminated through surface
water run-off or through direct human
and animal contact. According to a
recent analysis completed by the
Massachusetts Water Resources
Authority (MWRA) Advisory Board,
water quality is lower in communities
that receive water from uncovered
reservoirs than in communities that
receive water from covered storage
reservoirs and tanks. The possibility of
contamination of water in MWRA's
Fells Reservoir threatens drinking
water quality for several cities north of
Boston. MWRA has plans to construct
a 20 million gallon covered storage
facility at the site of the current Fells
Reservoir.

Terry Bickford, Massachusetts Water Resources Authority

San Juan, Puerto Rico—Due to the
high organic and inorganic content of
its source waters, sediment collects
quickly in San Juan's reservoirs.
Sedimentation has caused a severe
shortage of supply and degraded
aesthetic and biological water quality.
The two reservoirs serving this area,
Lago Loiza and Lago La Plata, have
experienced capacity reductions of

54 percent and 53 percent respectively.
To restore capacity, the reservoirs will
be dredged for a combined cost of
about $150 million. Shortages of safe
drinking water have led to mandatory
water rationing throughout the island.

MWRA's Fells Reservoir
is used for storage of
finished water.
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Need by System Size

The need attributable to large,
medium, and small water systems is
different in each State. Exhibit 5 (on
pages 18 and 19) shows State-by-State
need for each system size.

Large drinking water systems consti-
tute a small fraction of the community
water systems in the nation, but they
provide water to more than half of the
population served by community water
systems. Small systems, in contrast,
make up the vast majority of systems,
but serve only about 10 percent of the
population. In spite of their differences,
the survey found that all system sizes
had similar types of needs. For
example, the largest category of need
for all three system sizes was transmis-
sion and distribution. This category
accounted for over half of the needs for
each system size.

Exhibit 4: Average 20-Year Per-Household Need

Large

(Total need in Jan. '95 dollars)

$3,300

Medium Small

Systems

The total need for large systems is
significantly higher than the need for
medium or small systems—$58.5 bil-
lion. On a per-household basis,
however, this need is the smallest of
the three system sizes, as shown in
Exhibit 4.

Medium systems have the second-
largest total need—$41.4 billion. These
systems typically serve small metro-
politan areas and suburban towns.
They serve about a third of the
population nationally and provide
water to over half of the residents in 10
States, including Alabama, Idaho,
Maine, Minnesota, Mississippi, North
Dakota, South Carolina, Vermont, West
Virginia, and Wyoming. The smallest of
the medium systems have operating
and financial characteristics similar to
small systems.

Unique Needs of Small Systems

The infrastructure need for small
systems totals $37.2 billion. Although
this is the smallest need of the three
system sizes, it represents the largest
per-household need, as shown in
Exhibit 4. Small systems are located
throughout the country. Most States
have hundreds of these systems. Some
are villages or small towns, others are
retirement communities and mobile
home parks. Although many small
systems are located in rural areas, a
significant number are found in
metropolitan areas.
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Per-household costs are high for small
systems because they lack economies
of scale. The fixed costs of infrastruc-
ture must be spread over a small
customer base, resulting in a higher
cost for each gallon produced.

Dan Fraser

In many instances, water from small
systems poses public health risks
because system components were
improperly designed and constructed.
Many small systems were built without
review of plans and specifications and
were not required to adhere to
minimum design and construction
standards. In some cases, entire water
systems must be replaced.

Eighty-one percent of small systems
need to upgrade distribution systems.
Systems with poorly designed
distribution mains often suffer from

This water system on the Mexican border serves a minority community of about
175 people. The system stores its water in a deteriorated hydropneumatic tank.
Small diameter galvanized steel mains make up the distribution system, and service

low pressure problems and the lines consist of ordinary garden hoses. The condition of this system currently

associated risk of contamination. presents acute health risks to the residents of this community. The small diameter
mains pose a threat through back-siphonage. The hoses pose a threat through

Most small systems use ground water accidental cross-connection or breakage. While one solution to the community's

sources. In this type of system, the water problems is to replace all system components, another is to replace the

absence of disinfection can be a distribution system and to connect to the city system, which has a main only 50 feet

pressing public health concern. am;ay. Connecting to the larger system would be the best and most cost effective
solution.

Disinfection minimizes the threat from
microbiological contaminants that can
cause severe gastrointestinal illness
and sometimes lead to death. Over

10 percent of small ground water
systems have a current need to install
or replace disinfection.

Two-thirds of small systems need to
improve their sources, which are
usually wells. Older wells often
become clogged with sediment or
encrusted with calcium carbonate or
iron bacteria.
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Exhibit 5: Overview of Need by System Size'

Total Need for All System Sizes
$137.1 billion in Jan. '95 dollars
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Exhibit 5: Overview of Need by System Size (cont.)

Medium System Need
$41.4 billion in Jan. '95 dollars
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Columbia
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Small System Need I - 3 percent or more
$37.2 billion in Jan. '95 dollars
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This well in New York State supplies water to a small system.
The well is located in a pit, making it vulnerable to contamina-
tion through flooding. The pit is also an unventilated confined
space. In such spaces, the atmosphere can become poisonous
and dangerous for the operator. The chlorine bottles are
evidence that short-term ineffectual attempts have been made to
control microbiological contamination. This well should be
reconstructed so that it can provide safe water and not pose a
threat to the operator.

Poorly constructed wells can also lead
to public health risks. Water drawn
from improperly constructed wells
faces an increased risk of microbiologi-
cal contamination. Poor siting can also
lead to contamination. For example,
wells located near sources of contami-
nation such as septic systems, feed
lots, fuel tanks, or pesticide storage are
at risk.

Small systems also have a substantial
need to treat for secondary contami-
nants such as iron and manganese.
Over 5,000 small systems have a need
to treat for these contaminants, at a
cost of $2.2 billion. Although these
contaminants do not pose a direct
health risk, they affect taste, odor, and
color. As a result, consumers may seek
alternative drinking water sources that
are aesthetically acceptable, but may
contain contaminants that pose serious
health risks.

For small systems located near larger
systems, the least costly way to resolve
infrastructure needs may be to connect
with a larger sys